Scc2 couples replication licensing to sister chromatid cohesion in Xenopus egg extracts.
The cohesin complex is a central player in sister chromatid cohesion, a process that ensures the faithful segregation of chromosomes in mitosis and meiosis. Previous genetic studies in yeast show that Scc2/Mis4, a HEAT-repeat-containing protein, is required for the loading of cohesin onto chromatin. In this study, we have identified two isoforms of Scc2 in humans and Xenopus (termed Scc2A and Scc2B), which are encoded by a single gene but have different carboxyl termini created by alternative splicing. Both Scc2A and Scc2B bind to chromatin concomitant with cohesin during DNA replication in Xenopus egg extracts. Simultaneous immunodepletion of Scc2A and Scc2B from the extracts impairs the association of cohesin with chromatin, leading to severe defects in sister chromatid pairing in the subsequent mitosis. The loading of Scc2 onto chromatin is inhibited in extracts treated with geminin but not with p21(CIP1), suggesting that this step depends on replication licensing but not on the initiation of DNA replication. Upon mitotic entry, Scc2 is removed from chromatin through a mechanism that requires cdc2 but not aurora B or polo-like kinase. Our results suggest that vertebrate Scc2 couples replication licensing to sister chromatid cohesion by facilitating the loading of cohesin onto chromatin.